Background
==========

Ageing is related to the deterioration of some physiological and health functions, thus, elderly people are more susceptible to various diseases and illnesses. Nutrition plays an important role in preventing diseases and promoting recovery from illnesses \[[@B1],[@B2]\]. Besides diseases and hospital environment \[[@B1]\], food preferences \[[@B2]\] are also main factors affecting the food intake of geriatric patients. Thus, hospital menu should be planned according to the preferences of geriatric patients to ensure that they eat what is served to them \[[@B2]\]. Studies on food intakes and habits among Malaysian elderly living in rural areas \[[@B3],[@B4]\] reported that although the subjects had regular meal pattern, the dietary intake was inadequate. Most of studies conducted among hospitalised elderly people in Western countries \[[@B5]-[@B7]\] and Malaysia \[[@B8]\] reported that malnutrition as assessed using anthropometric and biochemical indicators is common.

With respect to food preferences, elderly people are more likely to stick to their traditional food rather than new food products as a result of rapid development in food industries \[[@B9]-[@B12]\]. However, some elderly people may change their food preferences due to health reasons \[[@B13]\] and food belief \[[@B13],[@B3]\]. Ageing is associated with a shift from diet with high in calories, sugar and meat to diet with rich in fruits and vegetables \[[@B14]-[@B16]\]. However, avoidance of certain fruits and vegetables due to food beliefs had been reported in a proportion of rural elderly Malays \[[@B3]\].

It appeared that there was a need to investigate the adequacy of dietary intake and food preferences among our hospitalised geriatric patients. Therefore, this study aimed to investigate the food intakes and preferences and also factors influencing dietary adequacy among hospitalised geriatric patients. The study was also undertaken as a basis for improving the nutrient intake of patients in order to accelerate recovery from disease and hopefully to reduce the length of hospital stay.

Materials and methods
=====================

The study was carried out cross-sectionally over weekdays at Hospital Universiti Kebangsaan Malaysia, Kuala Lumpur from August to November 1999. Data were not collected during weekends or public holidays because there may be changes in visiting hours and food habits and thus interfere with the usual food intakes over the weekdays. The inclusion criteria were geriatric patients aged 60 and above, newly admitted to medical and surgical wards with no critical illnesses, not nil by mouth, not on ventilator, not on test diets such as Vannillyl Mandelic Acid Test Diet, not on parenteral or enteral feeding and not fasting for operation or examination procedure. Eligible subjects were randomly selected from the hospital admission list daily. Subjects were then identified in the ward and gave their consent to participate in the study. On the next day, a clinical nutritionist interviewed the subjects to obtain information on social and medical backgrounds and also food preferences. Food preferences were determined using a five point hedonic score \[[@B17]\]. The food items were adapted from the list of commonly consumed foods among Malaysian elderly \[[@B18],[@B19]\]. Some of the medical information were obtained from medical records. The anthropometric measurements included weight and height were taken afterwards according to the standard techniques \[[@B20]\]. A one day food intake was evaluated using a weighed record for lunch and dinner using Soehnle Digital Scales to the nearest 0.01 kg. Diet recall was performed to estimate intake for breakfast and in-between meals. The diet recalls were carried out at least four times to increase the reliability of the data since memory fades with age. During the last interview to recall the dietary intake, subjects were asked about the acceptance towards hospital foods including presentation, smell, taste, texture, portion size, hygiene, temperature and timing. Information on the use of special products and intravenous fluid were also recorded.

Nutrient intake was analysed using a DIET4 program which is based on the Malaysian Food Tables \[[@B21]\] and compared to the individual requirements for calories \[[@B22]\], protein \[[@B22]\], fluid \[[@B23]\] and the Malaysian RDA for calcium, ferum, vitamin A, thiamin, riboflavin, niacin and ascorbic acid \[[@B24]\]. Data were analysed using the Statistical Package for Social Sciences version 7.5. In order to determine differences for continuous data, the independent t-test was used for parametric data, whilst, the Mann-Whitney test was used for non-parametric data. The chi-squared test was used to explore factors influencing dietary adequacy.

Results and discussion
======================

A total of 129 eligible subjects were initially recruited but 120 completed the study (response rate of 93%). Among the reasons of non-response were complaints of tired and pain, early discharge and unable to communicate. Of the 120 subjects, 55% were females and 82.5% aged 60 to 74 years. The age range was 60 to 94 years, with mean 67.8. The ethnic composition of the subjects of 50.8% Malays, 37.5% Chinese and 11.7% Indian was closed to the national ratio \[[@B25]\].

Table [1](#T1){ref-type="table"} presents the sociodemographic and health characteristics of the subjects. Women were more likely to be widowed (p \< 0.05), had not received formal education (p \< 0.05) and unemployed with no pensions (p \< 0.05). With respect to the medical profiles, majority of the subjects stayed for 7 days or less in the ward (65.8%) and had been diagnosed with less than three types of diseases (59.2%). The most common diagnosis was diseases of the nervous system and sensory organ included cataracts, glaucoma and diabetic retinopathy (35.0%), and cancer (20.8%). Earlier studies had also indicated that cataracts \[[@B26]\] and cancer \[[@B27]\] are among the most common reasons for admission among elderly people. Therapeutic diet was prescribed to 60.6% of females and 48.3% of males, with diabetic diet being the most likely to be ordered (42.4%) followed by low salt diet (19.7%). Only 16.7% took vitamin and mineral supplements. Approximately half of the subjects had normal Body Mass Index, but nearly 17% had chronic energy deficiency and 28% were overweight.

###### 

Sociodemographic, health & medical characteristics of subjects.

  **Characteristics**                        **Male (n = 54)**   **Female (n = 66)**   **Total (n = 120)**                
  ------------------------------------------ ------------------- --------------------- --------------------- ------ ----- ------
  Demographic & socioeconomic:                                                                                            
   widowed                                   4                   7.4                   33^\*^                50.0   37    30.8
   no schooling                              2                   3.7                   34^\*^                51.5   36    30.0
   unemployed with no pensions               15                  27.8                  61^\*^                92.4   76    63.3
  Medical:                                                                                                                
   multiple pathology (≥ 3 diagnosis)        22                  40.7                  27                    40.9   49    40.8
   therapeutic diet                          26                  48.3                  40                    60.6   66    54.9
  Health:                                                                                                                 
   visual problem                            43                  79.6                  56                    84.8   99    82.5
   loss of appetite                          39                  72.2                  37                    56.1   76    63.3
   Wearing denture                           16                  29.3                  35^\*^                53.0   51    42.5
   smoker or ex-smoker                       34                  62.9                  6^\*^                 9.1    40    33.3
   food beliefs                              44                  81.5                  60                    90.9   104   86.7
   self- perceived poor health               29                  53.8                  28                    42.4   57    47.5
   chronic energy deficiency (BMI \< 18.5)   10                  18.5                  11                    16.7   21    17.5
   overweight (BMI ≥ 25.0)                   11                  20.4                  23                    34.8   34    28.3

^\*^p \< 0.05 (Chi-squared test); BMI-Body mass index.

As reported among elderly Malays in rural areas \[[@B3]\], the mean intake for energy and all the investigated nutrients of this hospitalised elderly were below the recommendation except for ascorbic acid and fluid, as shown in Table [2](#T2){ref-type="table"}. The intakes of energy, micronutrients and fluid were inadequate for more than 2/3 of the subjects.

###### 

Intakes of energy and micronutrients among hospitalised geriatric patients.

  **Nutrients (unit)**   **Mean (SD)**   **Men (n = 54)**   **Female (n = 66)**   **Requirement**   **% subjects with intake less than requirement**
  ---------------------- --------------- ------------------ --------------------- ----------------- --------------------------------------------------
  Energy (kcal)          1144 (480)      1326 (488)         995 (422)^\*^         Individual^a^     85.8
  Protein (g)            44.2 (23.3)     51.4 (25.7)        38.3 (19.5)^\*^       Individual^a^     69.2
  Vitamin A (mg RE)      401.7 (232.5)   447.3 (225.4)      364.4 (233.2)^\*^     750^b^            93.3
  Thiamin (mg)           0.65 (0.39)     0.77 (0.48)        0.55 (0.27)^\*^       0.8^b^            71.7
  Riboflavin (mg)        0.80 (0.50)     0.90 (0.52)        0.71 (0.48)^\*^       1.2^b^            83.3
  Niacin (mg NE)         9.6 (6.4)       11.9 (7.1)         7.8 (5.2)^\*^         13^b^             76.7
  Acid ascorbic (mg)     33.9 (31.4)     36.6 (33.2)        31.8 (29.8)           30^b^             63.3
  Calcium (mg)           354.2 (319.8)   350.6 (239.0)      357.1 (375.0)         450^b^            77.5
  Iron (mg)              7.6 (4.6)       8.4 (4.4)          6.8 (4.7)             9^b^              74.2
  Fluid (ml)             1504 (871)      1757 (1135)        1296 (490)^\*^        Individual^c^     65.0

^\*^p \< 0.05, significant at 2 tailed (independent sample t-test) ^a^Individual requirement based on weight and height. ^b^ Malaysian RDA. ^c^ Individual fluid requirement based on age.

In general, the food preferences for both sexes are quite similar (Table [3](#T3){ref-type="table"}). They preferred vegetables, fruits, legumes, rice, cereal, bread and noodles and fish rather than red meat and milk and dairy products. The food preferences may be influenced by health and disease states. With ageing, there was an increase in the intake of fruits and vegetables and a decrease in the consumption of red meat \[[@B14]\]. In our study the score was analysed using food group not individual food items, thus, specific food dislike may not be detected. For example, the score was the highest for vegetable food group, but a few types of vegetables such as white carrot, swamp cabbage and long beans with the lowest score was not showed. These type of foods were also avoided due to traditional food belief and were regarded as \'cold food\'. A study on food preferences is more accurate if using the score for individual food item \[[@B28]-[@B31]\] but too many food items may burden the elderly subjects especially those with diseases or illnesses. As reported in the earlier study \[[@B3]\], a high proportion of the hospitalised elderly (86.7%) also had avoided a wide range of foods that are traditionally belief as bad for health mainly regarded as \'cold\' as discussed earlier or being omitted from the diet due to health reasons such as diabetic, hypertensive and gastritis.

###### 

Food preferences^a^ among hospitalised geriatric patients as assessed using Hedonic Score \[mean (sd)\]

  **Men (n = 54)**                      **Women (n = 66)**                                         
  ------------------------------------- -------------------- ------------------------------------- ---------------
  **Food Group**                        **Mean (SD)**        **Food Group**                        **Mean (SD)**
                                                                                                   
  1\. Vegetables                        3.67 (0.52)          1\. Vegetables                        3.67 (0.56)
  2\. Fruits                            3.67 (0.85)          2\. Fruits                            3.44 (1.02)
  3\. Legumes                           3.48 (0.55)          3\. Legumes                           3.27 (0.70)
  4\. Rice, cereal, bread and noodles   3.44 (0.34)          4\. Rice, cereal, bread and noodles   3.25 (0.53)
  5\. Fish and seafood                  3.14 (0.56)          5\. Fish and seafood                  3.06 (0.62)
  6\. Fat and oil                       3.15 (0.60)          6\. Egg                               2.97 (0.82)
  7\. Dessert                           3.15 (0.74)          7\. Dessert                           2.94 (0.74)
  8\. Eggs                              3.10 (0.72)          8\. Fat and oil                       2.78 (0.58)
  9\. Beverage                          2.97 (0.54)          9\. Beverage                          2.80 (0.54)
  10\. Milk and dairy products          2.91 (0.56)          10\. Milk and dairy products          2.69 (0.72)
  11\. Meat and chicken                 2.76 (0.75)          11\. Meat and chicken                 2.56 (0.62)

^a^food preferences based on five point hedonic score, from the highest score to the lowest score in ascending order.

Approximately 81% of the subjects consumed foods both served by the hospital (hospital foods) and also those bought outside or brought by relatives (non-hospital foods); 14% consumed hospital foods only and 5% consumed non-hospital foods only. Food wastage analysis of hospital food served for lunch and dinner was carried out among a sub sample of 80 subjects, as shown in Figure [1](#F1){ref-type="fig"} and Figure [2](#F2){ref-type="fig"}, respectively. The percentage of food wastage varied among dishes and sexes, ranged from 20% to 90%. It appeared that the food wastage was the highest for main dish such as chicken and fish, and more common in women for most of the food items (only weight of the edible parts being presented). Other studies also reported that food wastage was high among hospitalised patients, with more than 40% of hospital foods were wasted \[[@B32],[@B33]\].

![**Percentage of food wastage during lunch** Note: fish was not included in lunch because fish was only served during dinner.](1471-2318-2-3-1){#F1}

![Percentage of food wastage during dinner](1471-2318-2-3-2){#F2}

Table [4](#T4){ref-type="table"} presents the results of analysis of acceptance towards hospital food services among subjects who were on normal and therapeutic diets. Both groups rated high score, thus expressed their satisfaction for food hygiene and meal times. They were in agreement in giving low rating for taste, appearance and temperature of hot foods. Complaint on food temperature is so common among hospitalised patients \[[@B34],[@B35]\].

###### 

Acceptance on the quality of food services^\*^ in hospital rated by subjects receiving normal diet and therapeutic diet

  **Rating by subjects (normal diet) (n = 54)**   **Rating by subjects (therapeutic diet) (n = 66)**
  ----------------------------------------------- ----------------------------------------------------
  1\. Food hygiene                                1\. Food hygiene
  2\. Time for lunch                              2\. Time for breakfast
  3\. Time for breakfast                          3\. Time for lunch
  4\. Temperature of cold food                    4\. Food portion
  5\. Food portion                                5\. Time for dinner
  6\. Food texture                                6\. Texture of food
  7\. Time for dinner                             7\. Temperature of cold food
  8\. Taste                                       8\. Appearance of food
  9\. Appearance of food                          9\. Taste of food
  10\. Temperature of hot food                    10\. Temperature of hot food

^\*^ Item presented according to score from the highest (most acceptable) to the lowest (least likely to be accepted)

It was found that females, diabetic patients, subjects who did not take snacks and subjects who were only taking hospital food were more likely to consume an inadequate diet (p \< 0.05 for all parameters), as shown in Table [5](#T5){ref-type="table"}. Interestingly more women consumed inadequate diet and the percentage of food wastage was also slightly higher in women as compared to men. The findings indicated that besides three main meals and afternoon snack that being served at the moment of the study; midmorning tea and supper should also be served to increase the calories and micronutrients intakes. Diabetics were more likely to consume inadequate diet probably because they tend to limit food intake in order to achieve good control of blood glucose or diabetic diet is simply not palatable. There is a need to impart a wholesome nutrition education for diabetic patients.

###### 

Factors affecting dietary adequacy

                                         **Dietary adequacy**^a^                      
  -------------------------------------- ------------------------- ------ ---- ------ -----------
  **Sociodemographic**                                                                
   Female                                21                        42.9   45   63.4   0.026^\*^
   no schooling                          10                        20.4   26   36.6   0.057
  **Health**                                                                          
   have chewing problem                  10                        20.4   26   36.6   0.057
   without teeth                         6                         12.2   19   26.8   0.054
  **Eating pattern in hospital**                                                      
   did not take snacks                   2                         4.1    15   21.1   0.008^\*^
   taking only hospital food             2                         4.1    15   21.1   0.008^\*^
   eating alone during every main meal   39                        79.6   65   91.5   0.058
  **Medical**                                                                         
   from surgical ward                    26                        53.1   50   70.4   0.052
   undergone operation                   10                        20.4   26   36.6   0.057
   under diabetic diet                   6                         12.2   22   31.0   0.017^\*^

^a^five or more nutrients from the eight selected nutrients are more than 2/3 RDA; ^\*^p \< 0.05 (Chi-squared test)

Conclusions
===========

In conclusion, there is a concern towards dietary inadequacy among hospitalised elderly patients, with the diabetics, females and those consuming hospital food only are at a higher risk of malnutrition. Their nutrient intake can be increased by taking into consideration their food preferences, giving snacks or in between meals and improving the food service with respect to temperature, smell and appearance of food being served.

Competing interests
===================

None declared.

Pre-publication history
=======================

The pre-publication history for this paper can be accessed here:

<http://www.biomedcentral.com/1471-2318/2/3/prepub>

Acknowledgements
================

We would like to acknowledge the assistance given by staffs at Department of Dietetics and Food Services, Medical and Surgical Wards, Admission and Discharge Unit, and also SAJIBUMI of Hospital Universiti Kebangsaan Malaysia. We are indebted to the elderly subjects participated in this study. This study was supported by UKM Grant N2/99.
